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(57) ABSTRACT 

Spiral springs (20) pressing a lift member (3 0) in an upward 
direction is arranged so that Wound-up portions (20b) 
thereof move up and doWn along lift paths (13a, 13b) 
according as the lift member (30) moves up and doWn. In 
each lift path (13a, 13b) is provided a push-?t portion (40) 
of Which a Width is narroWer than an outer diameter of the 
Wound-up portion (20b) of the spiral spring (20), and in 
Which according as the lift member (30) is loWered, the 
Wound-up portion (20b) is ?tted in such a manner that the 
Wound-up portion becomes radially compressed. Accord 
ingly, a cost-efficient and universally applicable display 
elevation adjusting apparatus can be provided Which can 
make the operation feeling at the time of raising adjustment 
constant and can attain adjustment to suit the preference. 
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FIG.5 
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FIG.11 
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DISPLAY ELEVATION ADJUSTING APPARATUS 

TECHNICAL FIELD 

[0001] The present invention relates to a display elevation 
adjusting apparatus. 

BACKGROUND ART 

[0002] Conventionally, as a display supporting device for 
use With a personal computer (hereinafter referred to as 
“PC”) and a television receiver, a supporting device 100 for 
a liquid crystal monitor as shoWn in FIG. 12 is knoWn. As 
shoWn in FIG. 12, this supporting device 100 includes: a 
base portion 101; a supporter 102 installed on and directed 
upWard from this base portion 101; an elevator 103 installed 
in, and alloWed to move up and doWn relative to, this 
supporter 102; and a movable unit 104 that is installed on an 
upper portion of this elevator 103, tiltably about a support 
shaft 10311 in directions indicated by arroWs Y2 in FIG. 12. 

[0003] A helical spring 10211 is contained inside the sup 
porter 102, and by this helical spring 10211, the elevator 103 
is pressed in an upWard direction (indicated by an arroW Y1 
in FIG. 12). An attachment 10411 to Which a display D is to 
be attached is provided on the movable unit 104, and by this 
attachment 10411, the display D is held rotatably in directions 
indicated by an arroW Y3 in FIG. 12. 

[0004] According to such a supporting device 100, the 
elevator 103 can be slid upWardly and doWnWardly relative 
to the supporter 102, and the height of the display D can be 
changed so as to suit the preference of a user. At that time, 
since the elevator 103 is being pressed in the upWard 
direction (as indicated by the arroW Y1 in FIG. 12) by the 
helical spring 10211, the operation for moving the display D 
in the upWard direction can be smoothly performed With a 
light operation force (for example, refer to Japanese Utility 
Model Registration No.3063920, pages 6 and 7, FIG. 1 and 
FIG. 2). 

[0005] HoWever, the conventional supporting device 100 
has the folloWing knoWn problems. Since the supporting 
device 100 uses the helical spring 10211 as a pressing force 
applying means, the pressing force Would correspond to the 
height of the elevator 103 (the compression state of the 
spring). For this reason, the operation feeling at the time of 
the raising adjustment Would correspond to the compression 
state of the spring and could not be adjusted to the operation 
feeling ?t to the preference of the user. 

[0006] Also, the operation feeling at the time of the raising 
adjustment could not be made constant, irrespective of the 
height of the elevator 103. For example, the raising opera 
tion force required When the display D is located at a higher 
position is stronger than that required When the display D is 
located at a loWer position. 

[0007] With this in vieW, as a countermeasure for making 
the operation feeling at the time of the raising adjustment 
constant, the use of a spiral spring instead of the helical 
spring 102a could be conceived. Generally speaking, 
although the pressing force of the spiral spring is constant as 
compared With the helical spring, the pressing force is still 
not strictly uniform irrespective of the unWound quantity; as 
the unWound quantity is increased, the pressing force is 
made stronger nevertheless. For this reason, even if the 
spiral spring is employed instead of the helical spring 10211, 
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When the elevator 103 is located at a loWer position, the 
unWound quantity of the spiral spring becomes greater, 
Which Would quite likely increase the pressing force. Thus, 
this countermeasure cannot make the operation feeling at the 
time of the raising adjustment constant. 

[0008] Considering the universal applicability of the sup 
porting device 100, it Would be advantageous that a single 
type of the supporting device 100 is designed to be usable 
for various types of display D. HoWever, When the displays 
D that may be different in production Weight from one model 
to another are supported equally by the same type of 
supporting device 100, there is a fear that the operation 
feeling at the time of the raising adjustment is different for 
each model. For this reason, the necessity of taking a 
countermeasure, such as preparation of the helical spring 
102a adjusted for each model, Would arise, Which increases 
the cost accordingly. 

DISCLOSURE OF INVENTION 

[0009] The present invention is proposed in vieW of the 
above-mentioned circumstances. That is, it is one aspect of 
the present invention to provide a display elevation adjusting 
apparatus that can make the operation feeling at the time of 
the raising adjustment constant and can attain adjustment to 
suit the preference. 

[0010] Moreover, it is another aspect of the present inven 
tion to provide a display elevation adjusting apparatus that 
can make the operation feelings at the times of the raising 
adjustments unchanged, even When a display of different 
type is installed, and that is loW in cost and excellent in 
universal applicability. 

[0011] More speci?cally, the display elevation adjusting 
apparatus in one aspect of the present invention includes: a 
base member; a lift member Which is provided in, and 
alloWed to move up and doWn along, a lift path formed in the 
base member and to Which a display is to be attached; and 
a spiral spring Which is placed betWeen the base member and 
the lift member to press the lift member in an upWard 
direction relative to the base member. The spiral spring has 
a Winding end ?xed on the base member, and is Wound up 
and olf according as the lift member moves up and doWn 
With a Wound-up portion thereof moving up and doWn along 
the lift path While keeping in contact With the lift member 
located upWard. The lift path has a push-?t portion of Which 
a Width is narroWer than an outer diameter of the Wound-up 
portion, and in Which push-?t portion, according as the lift 
member is loWered, the Wound-up portion is ?tted in such a 
manner that the Wound-up portion becomes radially com 
pressed. 

[0012] According to such a display elevation adjusting 
apparatus, the lift member is provided in, and alloWed to 
move up and doWn along, the lift path formed in the base 
member, and is pressed by the spiral spring in the upWard 
direction relative to the base member; thus, the adjustment 
to the upWard direction of the display can be carried out With 
a light operation force by utiliZing the pressing force (resil 
ience) of the spiral spring. 

[0013] When the lift member is loWered, the Wound-up 
portion is loWered in accordance With the lift member, and 
?tted into the push-?t portion formed in the lift path, because 
the spiral spring is Wound up and olf according as the lift 
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member moves up and doWn With the Wound-up portion 
moving up and doWn along the lift path, and the lift path has 
a push-?t portion of Which a Width is narrower than the outer 
diameter of the Wound-up portion, and in Which according 
as the lift member is loWered, the Wound-up portion is ?tted 
in such a manner that the Wound-up portion becomes 
radially compressed. The push-?t portion is narroWer in 
Width than the outer diameter of the Wound-up portion, and 
the Wound-up portion is ?tted in such a manner that the 
Wound-up portion becomes radially compressed; thus, When 
the Wound-up portion is ?tted into the push-?t portion, its 
circumference comes in strong contact With the push-?t 
portion and is held With the friction force proportional to the 
resistance force caused by the spring force in the radial 
direction. That is, the friction force proportional to this 
resistance force acts in opposition to the pressing force of the 
spiral spring. As a result, the pressing force in the upWard 
direction against the lift member is made Weaker. Hence, 
providing the push-?t portion at a desirable position in the 
lift path makes it possible to adjust the operation feeling at 
the time of the raising adjustment and obtain the operation 
feeling to suit the preference of the user. 

[0014] The longer the push-?t portion formed in the 
elevation direction of the lift path is, the longer the state 
Where the Wound-up portion is ?tted in the push-?t portion 
can be. Consequently, the operation feeling at the time of the 
raising adjustment can be adjusted Well for a long range of 
the lift path. 

[0015] In the display elevation adjusting apparatus as 
described above, the push-?t portion may be formed such 
that its Width becomes narroWer toWard doWnWard of the lift 
path. 

[0016] According to such a display elevation adjusting 
apparatus, since the push-?t portion is formed such that the 
Width becomes narroWer toWard doWnWard of the lift path, 
the friction force proportional to the resistance force of the 
Wound-up portion ?tted in the push-?t portion becomes 
stronger as the lift member is located at the loWer portion. 
That is, the pressing force of the spiral spring Which is 
increased With the loWering of the lift member can be 
cancelled out by the opposite force caused by the friction 
force Which is made stronger as this lift member is located 
at the loWer portion. Hence, an adjustment can be made so 
that the operation feeling at the time of the raising adjust 
ment is kept constant. 

[0017] For example, the pressing force of the spiral spring 
Would be increased When the spiral spring comes in the 
vicinity of the loWer end of the lift member, as compared 
With that in the initial state of unWinding of the spiral spring. 
HoWever, the increased pressing force is reduced by the 
opposite force caused by the friction force Which is made 
stronger as the lift member is located at the loWer portion. 
As a result, even in the vicinity of the loWer end of the lift 
member, the raising adjustment can be made With the 
operation force unchanged from that Which is required When 
the spiral spring starts unWinding. 

[0018] In the display elevation adjusting apparatus as 
described above, the push-?t portion may be formed by a 
space member attached to the lift path of the base member. 

[0019] According to such a display elevation adjusting 
apparatus, the space member for forming the push-?t portion 
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is attached to the lift path of the base member, to form the 
push-?t portion in the lift path. Thus formed in the lift path 
of the base member by retro?t can be the push-?t portion 
such that the operation feeling at the time of the raising 
adjustment can be set at a desirable operation feeling. 

[0020] In the display elevation adjusting apparatus as 
described above, the space member can be attachable to and 
detachable from the lift path of the base member. 

[0021] According to such a display elevation adjusting 
apparatus, since the space member is attachable to and 
detachable from the lift path of the base member, the 
operation feeling at the time of the raising adjustment to a 
desirable operation feeling can be set by attaching the space 
member to the lift path, While the original operation feeling 
can be restored by detaching the space member from the lift 
path. Several kinds of the space members for providing 
desired inside Widths in the lift path may be prepared such 
that any space member selected among them can be 
attached. Consequently, the operation feeling at the time of 
the raising adjustment can be adjusted to suit the preference 
of the user. 

[0022] In this case, When the display elevation adjusting 
apparatus is con?gured as an apparatus applicable to various 
displays, the folloWing operability and effect are obtained if 
the several kinds of the space members are prepared in 
accordance With the product Weights of displays to be 
attached. That is, When the display elevation adjusting 
apparatus is con?gured as an apparatus applicable to various 
displays, if one of the displays Whose product Weights are 
different is attached to the apparatus as it is, the balance 
betWeen the product Weight and the pressing force of the 
spiral spring Would be different from one display to another. 
Thus, the operation feeling at the time of the raising adjust 
ment Would become different depending on the product 
Weight of the attached display. 

[0023] Under the circumstances, if the moderate resistance 
force corresponding to the product Weight of the display can 
be applied against the pressing force of the spiral spring, 
even if the product Weight of the display is different, the 
operation feeling at the time of the raising adjustment can be 
kept unchanged. So, the several kinds of the space members 
that can each apply a moderate resistance force correspond 
ing to the product Weight of the display are prepared, among 
Which one kind of the space members corresponding to the 
display is attached. Thus, it is possible to attain the display 
elevation adjusting apparatus Where the operation feeling at 
the time of the raising adjustment remains unchanged. 
Consequently, in contrast to the conventional techniques, 
preparation of various kinds of pressing force applying 
means (springs) are not required. Hence, it is possible to 
obtain the display elevation adjusting apparatus Which is loW 
in cost and excellent in universal applicability. 

[0024] A display elevation adjusting apparatus as another 
aspect of the present invention includes: a base member; a 
lift member Which is provided in, and alloWed to move up 
and doWn along, a lift path formed in the base member and 
to Which a display is to be attached; and a spiral spring Which 
is provided betWeen the base member and the lift member 
and Which is Wound up and off according as the lift member 
moves up and doWn, to press the lift member in an upWard 
direction relative to the base member. Further provided 
betWeen the base member and the lift member is a damper 
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to reduce a speed of upward movement of the lift member 
When the lift member is located at a loWer position. 

[0025] According to such a display elevation adjusting 
apparatus, the lift member is provided in, and alloWed to 
move up and doWn along, the lift path formed in the base 
member, and is pressed in the upWard direction relative to 
the base member by the spiral spring of Which a Wound-up 
portion is Wound up and oif according as the lift member 
moves up and doWn; thus, the adjustment to the upWard 
direction of the display can be made With a light operation 
force by using the pressing force (resilience) of the spiral 
spring. 
[0026] Since the damper for reducing the speed of upWard 
movement of the lift member When the lift member is 
located at a loWer position is provided betWeen the base 
member and the lift member, a resistance force, Which acts 
When the raising adjustment is performed to the lift member 
located at a loWer position, can be applied to the lift member. 
As a result, the pressing force caused by the spiral spring can 
be reduced. Consequently, a phenomenon in Which the lift 
member jumps up sharply When the raising adjustment is 
performed to the lift member can be prevented, and the 
operation feeling at the time of the raising adjustment can be 
adjusted, so that the operation feeling corresponding to the 
preference of the user can be obtained. 

[0027] The above aspects and advantageous effects of the 
present invention and other advantages and additional fea 
tures Will become more apparent from the detailed descrip 
tion of the exemplary and nonrestrictive embodiments of the 
present invention, Which Will be given beloW With reference 
to accompanying draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0028] FIG. 1 is an exploded perspective vieW shoWing a 
display elevation adjusting apparatus according to a ?rst 
embodiment of the present invention. 

[0029] FIG. 2 is a front vieW ofa base member and a lift 
member that are separated. 

[0030] FIG. 3 is a horizontal sectional vieW shoWing a 
holder of the base member and the lift member that is ?tted 
therein. 

[0031] FIG. 4(a) is an enlarged perspective vieW shoWing 
a state before a spiral spring is accommodated in an accom 
modating portion of a spacer as vieWed from obliquely 
beloW, and 

[0032] FIG. 4(b) is an enlarged perspective vieW shoWing 
a state Where the spiral spring is accommodated in the 
accommodating portion of the spacer as vieWed from 
obliquely beloW. 

[0033] FIG. 5 is a perspective vieW shoWing the display 
elevation adjusting apparatus to Which a display is attached. 

[0034] FIG. 6 is a graph for shoWing the load character 
istics of the spiral spring. 

[0035] FIGS. 7(a)-(c) are vieWs for explaining operation. 

[0036] FIG. 8 is an exploded perspective vieW for explain 
ing an orientation adjusting apparatus. 

[0037] FIG. 9 is a vieW for explaining a display elevation 
adjusting apparatus according to a second embodiment; 
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(a-1) is a schematic front vieW of a holder, and (a-2) is a 
front vieW shoWing a space member for forming a push-?t 
portion shoWn in (a-1), and (b)-(e) are front vieWs shoWing 
other examples of the space member for forming the push-?t 
portion. 
[0038] FIG. 10 is a front vieW shoWing a display elevation 
adjusting apparatus according to a third embodiment of the 
present invention. 

[0039] FIG. 11(a) is an enlarged perspective vieW of a 
damper (a part thereof is cut aWay), and 

[0040] FIG. 11(b) is a sectional vieW taken along of a line 
a-a of (a). 

[0041] FIG. 12 is a side vieW shoWing a conventional 
supporting device of a liquid crystal monitor. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

[0042] Embodiments of the present invention Will be 
described beloW in detail With reference to the accompany 
ing draWings. In the folloWing description, the same refer 
ence character is used for the same component, and a 
duplicate explanation is omitted. 

First Embodiment 

[0043] As shoWn in FIGS. 1 and 2, a display elevation 
adjusting apparatus 1 in this embodiment includes: a base 
member 10; a lift member 30 Which is provided in, and 
alloWed as to move up and doWn along lift paths 13a, 13b 
formed in a holder 12 of this base member 10 and to Which 
a display for a PC is to be attached; and spiral springs 20, 20 
Which are placed betWeen the holder 12 of the base member 
10 and the lift member 30 to press the lift member 30 in an 
upWard direction relative to the base member 10. The spiral 
springs 20, 20 are con?gured such that their Wound-up 
portions 20b, 20b are Wound up and oif according as the lift 
member 30 moves up and doWn, to move up and doWn the 
lift paths 13a, 13b ofthe holder 12. In the lift paths 13a, 13b, 
push-?t portions 40, 40 are provided of Which Widths are 
narroWer than the outer diameters of the Wound-up portions 
20b, 20b of the spiral springs 20, 20, and in Which may be 
?tted the Wound-up portions 20b, 20b While compressed 
radially. That is, in this display elevation adjusting apparatus 
1, the Wound-up portions 20b, 20b of the spiral springs 20, 
20 are ?tted into the push-?t portions 40, 40 provided in the 
lift paths 13a, 13b so that a resistance force F2 acting in 
opposition to a pressing force F1 of the spiral springs 20, 20 
can be applied. 

[0044] The respective components and portions Will be 
described beloW in detail. The base member 10 includes a 
base plate 11 and the holder 12 Which are made of metal. The 
base plate 11 includes a circular rotation table 11a indicated 
by a dashed line in FIG. 3, and this rotation table 11a is 
rotatably attached through a bolt 11a, to a bottom 11b, as 
shoWn in FIG. 2. Consequently, the base plate 11 is made 
rotatable on a vertical axis by this rotation table 11a. 

[0045] On the left and right portions of the holder 12, as 
shoWn in FIG. 1 and FIG. 3, the lift paths (longitudinal 
grooves) 13a, 13b, Which have substantially U-shaped por 
tions When vieWed from its top and guide the upWard and 
doWnWard movement of the lift member 30, are formed 
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vertically along the length of the holder 12. On the central 
portion of the holder 12, a center guide portion 14, Which has 
a Wide Width and protrudes on the front side of the holder 12, 
is formed and sandwiched betWeen the lift paths 13a, 13b. 
This center guide portion 14 has stepped portions 14a, 14b 
provided at its borders With the lift paths 13a, 13b, Which 
stepped portions 14a, 14b are formed, as shoWn in FIGS. 1 
and 2, in the shape of doWnWard slopes Which gently Widen 
toWard the left and toWard the right respectively from a 
position slightly upWard relative to a middle elevation of the 
holder 12 toWard doWnWard. These slopes of the stepped 
portions 14a, 14b make the Widths of the lift paths 13a, 13b 
narroWer, so that the push-?t portions 40, 40 are formed. 

[0046] The push-?t portions 40, 40 are narroWer in the 
Width than the outer diameters of the Wound-up portions 
20b, 20b of the spiral springs 20, 20, and the Wound-up 
portions 20b, 20b are radially compressed according as the 
lift member 30 is loWered and eventually ?tted in the 
push-?t portions 40, 40. In this embodiment, the push-?t 
portions 40, 40 are formed such that the slopes of the stepped 
portions 14a, 14b make their Widths narroWer toWard doWn 
Ward of the holder 12. A vertically oriented oblong through 
hole 140, to Which is attached an attachment member 50 that 
Will be described later, is formed on the center guide portion 
14. 

[0047] For each of the spiral springs 20, 20, a spring of a 
thin plate that is tightly Wound at a constant curvature is 
employed, and Winding ends 20a, 20a thereof are fastened 
on hooks 15, 15 formed on the upper portions of the left and 
right side Walls of the lift paths 13a, 13b, respectively. 
Accordingly, the spiral springs 20, 20 are placed in the upper 
portions inside the lift paths 13a, 13b, as shoWn in FIG. 2, 
and in accordance With the loWering motion of the lift 
member 30 that Will be described later, their Wound-up 
portions 20b, 20b loWer along the lift paths 13a, 13b, and are 
Wound off straight from its outer portion. Consequently, the 
pressing force of the spiral springs 20, 20 is applied toWard 
the direction (raising direction) in Which the lift member 30 
is pushed up Which Will be described later. That is, the lift 
member 30 is con?gured so as to enable the raising opera 
tion With consideration given to the Weight of a display D 
(see FIG. 5) attached to the lift member 30. 

[0048] As shoWn in FIG. 1 and FIG. 2, the lift member 30 
includes: guides 31a, 31b Which are to be inserted into the 
lift paths 13a, 13b formed in the holder 12 of the base 
member 10; and a central portion 32 that links the guides 
31a, 31b, and the lift member 30 is formed by Working a 
sheet material made of metal through pressWork or the like. 

[0049] Spacers 33a, 33b, Which are H-shaped When 
vieWed from its top (see FIG. 3) and made of synthetic resin 
material, are attached to the guides 31a, 31b. Each of the 
spacers 33a, 33b has a thickness that can be inserted into and 
slidably contacted at a moderate friction force With the lift 
paths 13a, 13b of the holder 12. 

[0050] Accommodating portions 35, 35 of substantially 
triangular shape When vieWed from their tops are formed 
integrally in loWer portions 34a, 34b of the spacers 33a, 33b, 
and the Wound-up portions 20b, 20b of the spiral springs 20, 
20 are accommodated and held therein, respectively. The 
accommodating portion 35, When explained With regard to 
that of the spacer 33a, is provided With a ceiling 35a, a front 
35b, a rear 350 and a side 35d, as shoWn in FIG. 4(a), and 
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is open at another side 36a and a bottom 36b. Here, as shoWn 
in FIG. 4(b), the spiral spring 20 is accommodated in a room 
K formed in this accommodating portion 35, and the Wound 
off portion of the spring is pulled out from the bottom 36b 
on an outside 35011 of the side 35d shoWn in FIG. 4(a). 
Consequently, When the spiral spring 20 is accommodated in 
the accommodating portion 35, the circumference of the 
Wound-up portion 20b comes into contact With the ceiling 
35a, and the lift member 30 is supported While the pressing 
force in the upWard direction is applied to the lift member 
30. At this time, as shoWn in FIG. 4(b), a spring (stretched 
out portion) 20a I wound off from the spiral spring 20 is fed 
aWay into a concave portion 33al (corresponding to a 
concave portion 33bl in the spacer 33b; see FIG. 4(a)) 
formed on the outside of the spacer 33a, and is prevented 
from giving resistance to the lift member 30 during upWard 
and doWnWard movement. 

[0051] As shoWn in FIG. 1 and FIG. 2, a total of four 
attachment holes 3211 for attaching the display D (see FIG. 
5) are provided on the upper portion of the central portion 
32. A longitudinal slot 32b through Which to insert a 
protrusion 51a of a slide stopper 51 of the attachment 
member 50, Which Will be described later, is formed on the 
central portion 32 as shoWn in FIG. 1. 

[0052] As shoWn in FIG. 1, the attachment member 50 
includes: the slide stopper 51 made of resin that is attached 
to the lift member 30 from the front side thereof; a packing 
spacer 52 made of resin that is placed betWeen the lift 
member 30 and the holder 12; an attaching bolt 53; and an 
attaching plate 54 (shoWn on the rear of the holder 12 in FIG. 
1). The attachment member 50 as described above plays a 
role in preventing the lift member 30 from coming out of the 
holder 12 and restraining the lift member 30 from falling 
frontWard apart from the holder 12 and moving and clatter 
ing in the left and right directions. The protrusion 51a is 
provided on the slide stopper 51. This protrusion 51a is so 
long as to penetrate the longitudinal slot 32b of the central 
portion 32 in the lift member 30, and then penetrate the 
packing spacer 52 and further penetrate the through hole 140 
of the center guide portion 14 of the holder 12. In the 
packing spacer 52, an oblong hole 52a penetrated by the 
protrusion 51a of this slide stopper 51 is formed. 

[0053] The display elevation adjusting apparatus 1 as 
described above is assembled, for example, as folloWs. 

[0054] At ?rst, as shoWn in FIG. 1 and FIG. 2, bolts 11d, 
11d are used to ?x the holder 12 upright onto the rear portion 
110 of the base plate 11. After that, the Winding ends 20a, 
20a of the spiral springs 20, 20 are hooked on the hooks 15, 
15 in the lift paths 13a, 13b of the holder 12, respectively, 
and the spiral springs 20, 20 are placed on the upper 
positions inside the lift paths 13a, 13b. Next, the spacers 
33a, 33b of the lift member 30 are inserted into the lift paths 
13a, 13b of the holder 12, respectively, to push doWn the lift 
member 30, so that the lift member 30 is installed to the 
holder 12. Then, the Wound-up portions 20b, 20b of the 
spiral springs 20, 20 are accommodated and held in the 
accommodating portions 35, 35 of the spacers 33a, 33b in 
the lift member 30, respectively (see FIG. 4(b)), so that the 
Wound-up portions 20b, 20b can be loWered in accordance 
With the loWering motion of the lift member 30. 

[0055] Next, While the packing spacer 52 of the attach 
ment member 50 is aligned With the through hole 140 from, 
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and held on, the front of the center guide portion 14 in the 
holder 12, the protrusion 51a of the slide stopper 51 is 
inserted into the longitudinal slot 32b of the lift member 30, 
and the lift member 30 is pushed doWn to the position at 
Which this protrusion 5111 can be penetrated through the 
packing spacer 52 to the through hole 140 of the holder 12, 
and then the protrusion 51a of the slide stopper 51 is inserted 
into the through hole 140. In this state, the bolt 53 is inserted 
into the slide stopper 51, and the bolt 53 is screWed into the 
attaching plate 54 placed on the rear of the holder 12. 
Consequently, the lift member 30 can be attached to the 
holder 12, and the display elevation adjusting apparatus 1 is 
assembled. After that, a bolt (not shoWn) is used to ?x the 
display D (see FIG. 5) to the attachment hole 32a of the lift 
member 30 in the display elevation adjusting apparatus 1 
(see FIG. 1 and FIG. 2). 

[0056] In the thus-assembled display elevation adjusting 
apparatus 1, since the packing spacer 52 is placed betWeen 
the lift member 30 and the holder 12, no unpleasant noise 
Would generate, such as scratching betWeen the metal mem 
bers caused by the upWard or doWnWard movement of the 
lift member 30 and the like, and so-called galvanic corrosion 
caused by the contact betWeen the metals is prevented. 

[0057] The display elevation adjusting apparatus 1 is 
usually designed to accept an arbitrary height adjustment of 
the lift member 30. Alternatively, by adjusting the fastening 
force of the bolt 53 in the attachment member 50, the 
operation feeling at the time of the elevation of the lift 
member 30 can be made lighter or heavier, and the lift 
member 30 can be ?xed to a desirable height so as to prevent 
upWard and doWnWard movement thereof. 

[0058] Each of the spiral springs 20, 20 characteristically 
has a region R in load characteristics Where the load is 
sharply increased from the Weak state at the initial stage of 
Winding off as shoWn in FIG. 6. This embodiment is 
designed to start the Winding-off operation (the loWering of 
the lift member 30) of the spiral springs 20, 20 from a stroke 
position exceeding this region R. That is, as shoWn in FIG. 
7(c), the spiral springs 20, 20 are attached to the holder 12 
of the base member 10 in the slightly loWered state Where a 
portion thereof corresponding to the region R has been 
pulled out in advance, even When the lift member 30 is 
located at the top end position. 

[0059] The operations of the display elevation adjusting 
apparatus in this embodiment Will be described beloW With 
reference to the graph of FIG. 6 and FIGS. 7(a)-(c). In FIGS. 
7(a)-(c), illustration of the display D is omitted, and the 
operations are explained, taking as an example a case Where 
the raising adjustment is carried out from the state Where the 
lift member 30 is located near the loWer end. 

[0060] At ?rst, the spiral springs 20, 20 attached to the 
display elevation adjusting apparatus 1 have the typical 
characteristics, and their loads (pressing forces) tend to 
gradually increase after the passage of the region R, as 
shoWn by the solid line in FIG. 6. Thus, the loads (pressing 
forces) are different betWeen a case When the lift member 30 
is located at a position (symbol C) near the loWer end, a case 
When it is located at a middle position (symbol B) and a case 
When it is located at a position (symbol A) near the upper 
end, respectively. 
[0061] As shoWn in FIG. 7(a), in a state Where the lift 
member 30 is loWered to the position near the loWer end, the 
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Wound-up portions 20b, 20b, Which are Wound off in accor 
dance With the loWering action of the lift member 30, are 
?tted in the push-?t portions 40, 40. The push-?t portions 
40, 40 are narroWer in Widths than the outer diameters of the 
Wound-up portions 20b, 20b, and the Wound-up portions 
20b, 20b are ?tted in the states compressed in the diameter 
directions. Thus, the Wound-up portions 20b, 20b, Which are 
?tted in the push-?t portions 40, 40, come in the state Where 
their circumferences are in strong contact With the sides 35d 
(35d) of the accommodating portions 35 (35) of the spacers 
33a (33b) and the stepped portions 14a (14b). Consequently, 
the Wound-up portions 20b, 20b are held by the push-?t 
portions 40, 40 under the friction forces proportional to the 
resistance forces resulting from the spring forces in the 
diameter directions. 

[0062] That is, in a case When the raising adjustment is 
carried out starting from a state Where the lift member 30 is 
located near the loWer end, the friction force proportional to 
the resistance force acts as a resistance force F2b in oppo 
sition to the pressing force F1 (see an outlined White arroW 
in FIG. 7(a)) of the spiral springs 20, 20. As a result, the 
pressing force F1 acting in the upWard direction against the 
lift member 30 is made Weaker. Consequently, the pressing 
force F1 is reduced by an amount corresponding to the force 
F2b in opposition to the pressing force F1, at the stroke 
position (near the loWer end) indicated by the symbol C in 
FIG. 6. Actually, the pressing force F1 is reduced to the 
magnitude indicated by a symbol Flb. Thus, When the 
raising adjustment from the position near this loWer end is 
performed on the lift member 30, the pressing force Flb 
made Weaker than the usual pressing force F1 is applied to 
the lift member 30. Hence, the raising adjustment can be 
performed With the operation force substantially equal to the 
operation force at the stroke position (the position near the 
upper end) indicated by the arroW A in FIG. 6. That is, even 
if the stroke position is changed, the operation force When 
the raising adjustment is performed on the lift member 30 is 
not substantially changed. 

[0063] Next, a case When a raising adjustment is per 
formed starting from the state Where the lift member 30 is 
located at the substantially middle position in the height 
direction of the holder 12 as shoWn in FIG. 7(b) is explained. 
In this case as Well, the Wound-up portions 20b, 20b of the 
spiral springs 20, 20 are ?tted in the push-?t portions 40, 40, 
and the resistance force F211 acts in opposition to the 
pressing force P1 of the spiral springs 20, 20. As a result, the 
pressing force F1 in the upWard direction against the lift 
member 30 is made Weaker. In this case, the Widths of the 
push-?t portions 40, 40 are greater as compared With the 
state Where the lift member 30 is located near the loWer end 
as mentioned above. Accordingly, the friction force propor 
tional to the resistance force is made Weaker. To illustrate the 
pressing force F1 in this instance, referring to FIG. 6, the 
pressing force F1 is reduced by an amount corresponding to 
the resistance force F2a, at the stroke position (the position 
at the substantially middle position in the height direction of 
the holder 12) indicated by the symbol B in FIG. 6. Actually, 
the pressing force F1 is reduced to the magnitude indicated 
by the symbol Fla. 

[0064] Thus, When the raising adjustment from this posi 
tion is performed to the lift member 30, the pressing force 
Fla made Weaker than the usual pressing force F1 is 20 
applied to the lift member 30, and the operation force 
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becomes substantially equal to the stroke position indicated 
by the symbol C in FIG. 6 and explained above. The forces 
(F211, F2b) in opposition to the pressing force F1, although 
not explained by using the symbol in the graph of FIG. 6, are 
generated While the Wound-up portions 20b, 20b of the spiral 
springs 20, 20 are ?tted in the push-?t portions 40, 40. 

[0065] As shoWn in FIG. 7(c), When the lift member 30 is 
raised to the upper end (near the upper end) of the holder 12, 
the Wound-up portions 20b, 20b of the spiral springs 20, 20 
come off the push-?t portions 40, 40, so that the opposite 
force stops to act, and only the pressing force P1 of the spiral 
springs 20, 20 remain (at the stroke position indicated by the 
symbol A in FIG. 6: the initial state before the spiral springs 
20, 20 are Wound off). 

[0066] That is, according to the display elevation adjusting 
apparatus 1 in this embodiment, the operation force required 
When the raising adjustment is performed to the lift member 
30 is not changed in the substantially entire range of strokes. 
Thus, the raising adjustment can be performed With a 
constant operation feeling. 

[0067] MeanWhile, in this embodiment, an orientation 
adjusting apparatus that can hold the display D in a portrait 
or landscape orientation (as shoWn in FIG. 5) is used to 
attach the display D to the lift member 30. FIG. 8 is an 
exploded perspective vieW for explaining this orientation 
adjusting apparatus H. 

[0068] As shoWn in the same draWing, the orientation 
adjusting apparatus H includes a movable unit 60 and a base 
70 that is ?xed through a bolt (not shoWn) to the attachment 
hole 32a of the lift member 30 of the display elevation 
adjusting apparatus 1. The movable unit 60 includes a frame 
part 61 and a plate part 62 Which are put one upon the other 
and attached to the rear (not shoWn) of the display D. 
BetWeen the frame part 61 and the plate part 62, are provided 
a support cap 63 and a co-rotation restricting member 64 to 
regulate a rotation angle of the display D. 

[0069] Rotation regulating portions 6111 each shaped like 
a tongue for regulating the rotation angle are provided at 
intervals of 90 degrees in the frame part 61. Wall portions 
63a, 6311, With Which these rotation regulating portions 6111 
are to be brought into contact and Which thus serve as 
stoppers, are provided perpendicularly on the front of the 
opposite support cap 63. The co-rotation restricting member 
64 is inserted through a clutch member 6411 into the support 
cap 63. 

[0070] This co-rotation restricting member 64 is inserted 
through a spacer 71 and a base body 72 in the backWardly 
placed base 70 into a pressing member 73 and then inserted 
into a Washer 74, and a pin 75 is inserted therein. Both ends 
of this pin 75 are engaged With notches formed on the rear 
(not shoWn) of the base body 72, and thus, the co-rotation 
restricting member 64 cannot be rotated on its axial line. On 
the other hand, the notches are formed so deep in the axial 
direction of the co-rotation restricting member 64 that the 
co-rotation restricting member 64 can move in the axial 
direction. 

[0071] Accordingly, the support cap 63 is put in a state 
Where the support cap 63 is being pressed under moderate 
pressure against a spherical Zone portion 62a of the plate 
part 62 in the movable unit 60 by the pressing force of the 
pressing member 73 While engaging With the co-rotation 
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restricting member 64 con?gured so as not to be rotatable, 
and thus is con?gured so as not to be rotatable for the base 
body 72. This makes the movable unit 60 rotatable Within a 
range of 90 degrees that is a range de?ned by the Wall 
portions 63a, 63a of the support cap 63 With Which the 
rotation regulating portion 61a of the frame part 61 is 
brought into contact. 

[0072] The clutch member 6411 is con?gured to release 
engagement betWeen the support cap 63 and the co-rotation 
restricting member 64, to thereby release the restriction 
established by the Wall portions 63a, 6311, When the rotation 
force of a predetermined value or more is applied by the 
rotation regulating portion 61a of the frame part 61 to the 
Wall portions 63a, 6311 that has restricted the rotation of the 
movable unit 60. 

[0073] The use of such an orientation adjusting apparatus 
H makes it possible to rotate the display D clockWise or 
counterclockWise so that the display D may be arranged in 
either of a portrait orientation or a landscape orientation as 
preferred by a user. Moreover, even When the display D is 
rotated in a restricted direction of rotation corresponding to 
the rotation of the movable unit 60 that is being restricted by 
the Wall portions 63a, 63a, the clutch member 6411 releases 
the engagement betWeen the support cap 63 and the co 
rotation restricting member 64. Thus, the movable unit 60 is 
rotated beyond a permitted range of movement. Hence, even 
if an undue rotation is attempted, the movable unit 60 and 
the support cap 63 Will never be broken. 

[0074] According to the display elevation adjusting appa 
ratus 1 in this embodiment as mentioned above, the lift 
member 30 is placed so as to move up and doWn along the 
lift paths 13a, 13b formed in the holder 12, and pressed in 
the upWard direction relative to the holder 12 by the spiral 
springs 20, 20. Thus, the adjustment to the upWard direction 
of the display D can be carried out With a light operation 
force With the help of the pressing force of the spiral springs 
20, 20. 

[0075] The spiral springs 20, 20 are Wound up and off 
according as the lift member 30 moves up and doWn With the 
Wound-up portions 20b, 20b moving up and doWn along the 
lift paths 13a, 13b, and the lift paths 13a, 13b have push-?t 
portions 40, 40 of Which Widths are narroWer than the outer 
diameters of the Wound-up portions 20b, 20b, and in Which 
according as the lift member 30 is loWered, the Wound-up 
portions 20b, 20b are ?tted in such a manner that the 
Wound-up portions 20b, 20b become radially compressed. 
Therefore, When the lift member 30 is loWered, the Wound 
up portions 20b, 20b can be ?tted into the push-?t portions 
40, 40, and held in the push-?t portions 40, 40 With a 
frictional force proportional to the resistance force caused by 
the spring force in the radial direction. That is, the frictional 
force proportional to the resistance force acts as the forces 
(F2b, P211) in opposition to the pressing force F1 (see FIGS. 
7(a), 7(b)) of the spiral springs 20, 20. As a result, the 
pressing force F1 in the upWard direction applied to the lift 
member 30 is made Weaker. Hence, by providing such 
push-?t portions 40, 40 at any desirable positions in the lift 
paths 13a, 13b, it is possible to adjust the operation force at 
the time of the raising adjustment and consequently possible 
to obtain the operation feeling corresponding to the prefer 
ence of the user. 

[0076] Further, in this embodiment, since the push-?t 
portions 40, 40 are formed long in the elevation directions 
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of the lift paths 13a, 13b, it is possible to extend the state 
Where the Wound-up portions 20b, 20b are ?tted in the 
push-?t portions 40, 40. Consequently, the operation feeling 
at the time of the raising adjustment can be adjusted Well for 
a long range of the lift paths 13a, 13b. 

[0077] Further, since the push-?t portions 40, 40 are 
formed such that their Widths become narroWer toWard 
doWnWard of the lift paths 13a, 13b, the frictional force 
proportional to the resistance force of the Wound-up portions 
20b, 20b ?tted in the push-?t portions 40, 40 become 
stronger as the lift member 30 moves doWn. That is, the 
pressing force P1 of the spiral springs 20, 20 Which is 
increased With the loWering of the lift member 30 in the 
usual case can be canceled out by the opposite force caused 
by the frictional force Which is made stronger as the lift 
member 30 moves doWn. Hence, an adjustment can be made 
so that the operation feeling at the time of the raising 
adjustment is kept constant. 

Second Embodiment 

[0078] FIG. 9 is a vieW explaining a display elevation 
adjusting apparatus according to a second embodiment, in 
Which (a-1) is a schematic front vieW of a holder, (a-2) is a 
front vieW shoWing a space member for forming the push-?t 
portions shoWn in (a-1), and (b)-(e) are front vieWs shoWing 
other examples of the space member for forming the push-?t 
portions. 

[0079] The difference of the display elevation adjusting 
apparatus according to this embodiment from that of the ?rst 
embodiment lies in space members 80, 80 provided therein 
for forming the push-?t portions 40, 40, Which space mem 
bers 80, 80 are installed so as to be attachable to and 
detachable from the lift paths 13a, 13b of the holder 12. 

[0080] As shoWn in FIG. 9(a-1), the holder 12 has a 
uniform Width in the entire upper and loW directions of the 
holder 12, and the attachment holes 14d used to attach the 
space members 80, 80 are formed in the stepped portions 
14a, 14b, respectively. Each of the space members 80, 80 is 
shaped like a triangle Whose apex is acute, as seen also in 
FIG. 9(a-2), and a plurality of ?tting protrusions 80a that can 
be detachably ?tted in the respective attachment holes 14d 
are formed on its side. 

[0081] According to such a display elevation adjusting 
apparatus, by ?tting the ?tting protrusions 80a of the space 
members 80, 80 into the attachment holes 14d of the lift 
paths 13a, 13b in the holder 12, respectively, the space 
members 80, 80 can be attached to the lift paths 13a, 13b of 
the holder 12, to thereby form the push-?t portions 40, 40. 
On the other hand, by detaching the ?tting protrusions 80a 
of the space members 80, 80 from the respective attachment 
holes 14d of the lift paths 13a, 13b of the holder 12, the 
space members 80, 80 can be detached from the lift paths 
13a, 13b, to thereby restore the original states. 

[0082] Consequently, When the space members 80, 80 are 
attached to form the push-?t portions 40, 40 in the lift paths 
13a, 13b, the desirable operation feeling can be obtained at 
the time of the raising adjustment. Also, When thus-attached 
space members 80, 80 are detached, the original operation 
feeling can be restored. 

[0083] As shoWn in FIGS. 9(b)-(e), several kinds of space 
members 80b-80e for providing desired shapes (the ?tting 
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Widths from Which desirable resistance forces can be 
obtained) may be prepared, so that the space members can 
be replaced thereby. The space members 80b, 80b shoWn in 
FIG. 9(b) are shorter in length (height) than those shoWn in 
FIG. 9(a-2); accordingly, the resistance force resulting from 
the push-?t portions 40, 40 appears intensively near the 
loWer end of the stroke of the lift member 30. The space 
members 800, 800 shown in FIG. 9(c) are longer in length 
(height) than those shoWn in FIG. 9(a-2); accordingly, the 
resistance force is applied in the entire stroke, and the 
operation feeling can be made more constant. The space 
members 80d, 80d shoWn in FIG. 9d have straight portions 
81, 81 formed in the middle of slopes, and the push-?t 
portions 40, 40 can be designed so that the resistance forces 
is not increased along the length of the straight portions 81, 
81 in the push-?t portions 40, 40. Alternatively, the space 
members 80e to 80e shoWn in FIG. 9e have straight portions 
81, 81 formed in the end portions in the slopes that are the 
loWer ends of the stroke, and the resistance forces can be 
con?gured so as not to be increased near the loWer ends of 
the stroke. In this Way, by replacing the space members 80, 
80 With those having the different shapes, it is possible to 
obtain the operation feeling corresponding to the preference 
of the user. 

[0084] Here, When the display elevation adjusting appa 
ratus in this embodiment is con?gured as an apparatus 
commonly applicable to various types of displays D, several 
kinds of space members may be prepared corresponding to 
the product Weights of the displays D to be attached, to 
thereby obtain the folloWing operations and advantages. 
That is, the displays D Whose product Weights are different 
from one model to another are attached to the display 
elevation adjusting apparatus con?gured as an apparatus 
commonly applicable to the various types of displays D, the 
balances betWeen the product Weights of the displays D and 
the pressing force of the spiral springs 20, 20 may become 
dilferent. Thus, the operation feeling at the time of the 
raising adjustment Would be different depending on the 
product Weight of the attached display D. 

[0085] In such a case, if the moderate resistance force 
corresponding to the product Weight of the display D can be 
applied against the pressing force of the spiral springs 20, 
20, even if the product Weight of the display D is different, 
the operation feeling at the time of the raising adjustment 
can be made unchanged. 

[0086] So, the several kinds of the space members that can 
apply the moderate resistance forces corresponding to the 
product Weights of the displays D are prepared, and the 
space members adapted to the displays D are attached 
thereto. Thus, it is possible to attain the display elevation 
adjusting apparatus of Which the operation feeling at the 
time of the raising adjustment is not changed. 

[0087] Speci?cally, for example, among the displays D to 
be attached, a display D having the heaviest product Weight 
is de?ned as a reference display D, and the spiral springs 20, 
20 having the loads corresponding thereto and the space 
members for applying the resistance forces corresponding 
thereto are installed. Then, space members are prepared to 
apply an appropriate resistance force to the above spiral 
springs 20, 20 as a reference When the other display D 
having a lighter product Weight is attached. Accordingly, 
When the display D having the lighter product Weight is 






